Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.051; wR factor = 0.127; data-to-parameter ratio = 16.6.
In the title compound, C 29 H 27 N 3 O 5 , a dibenz [b, f] [1,4]oxazepine derivative, the cyclohexane ring adopts a chair conformation, the oxazepine seven-membered ring has a twist-boat conformation, and the piperidin-2-one ring assumes a flattened boat conformation. Intermolecular N-HÁ Á ÁO hydrogen bonding between imino and nitro groups links two molecules into a centrosymmetric dimer.
Related literature
For the biological activity of dibenz [b, f] [1,4]oxazepines, see: Klunder et al. (1992) ; Merluzzi et al. (1990) ; Nagarajan et al. (1986) ; Hallinan et al. (1993 Hallinan et al. ( , 1996 . For our recent microwaveassisted synthesis of dibenz [b, f] 
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). In the molecular structure ( Fig. 1) there are one cyclohexane, one oxazepine and one piperidin-2-one rings. The cyclohexane ring adopts a chair conformation with atoms C16 and C19 deviated from the mean plane formed by the other four atoms by 0.677 (3) and -0.673 (4) Å, respectively. The 7-membered oxazepine ring has a twist-boat conformation, and the piperidin-2-one assumes a flatboat conformation. Intermolecular N-H···O hydrogen-bond bonding between imino and nitro groups (Table 1) links two molecules into the centro-symmetric dimer.
A 10-ml pressurized process vial was charged with the bromide (59.5 mg, 0.10 mmol), Pd(OAc) 2 (0.6 mg, 0.0026 mmol), 1,1'-bis(diphenylphosphino)ferrocene (1.6 mg, 0.0028 mmol), and K 2 CO 3 (27.7 mg, 0.20 mmol) and it was sealed with a cap containing a silicon septum. The vial was then evacuated and backfilled with N 2 (repeated for several times) through the cap using a needle. To the degassed vial was added degassed anhydrous PhMe (2 ml) through the cap using a syringe. The loaded vial was then placed into the microwave reactor cavity and was heated at 423 K for 1 h. After cooled to room temperature the resultant mixture was filtered off through a plug of Celite with washing by EtOAc. The combined filtrate was evaporated under reduced pressure. The residue was purified by column chromatography (silica gel, 20% EtOAc in petroleum ether) to furnish the title compound in 95% yield (48.5 mg) as a pale yellow solid. m.p. > 555 K (EtOAc-hexane). Single crystals suitable for X-ray diffraction of the title compound were grown in the mixed solvent of ethyl acetate and hexane.
Refinement
All H atoms were placed in calculated positions with C-H = 0.93-0.98Å and N-H = 0.86 Å and included in the refinement in riding model, with U iso (H) = 1.2 U eq (C,N). The H atoms of one methyl group are equally disordered over two sites.
supplementary materials sup-2 Figures   Fig. 1 . A view of (1). Displacement ellipsoids are drawn at 40% probability level and H atoms are shown as small circles of arbitary radii.
N-Cyclohexyl-5H, 7H-13,15-dimethyl-9-nitro-5-oxophenanthrido[4,4a,5-bc] 
